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(54) Photothermographic material 

(57) 1 . A photothermographic material is disclosed, comprising on a support light sensitive silver halide grains, an 
organic silver salt, a reducing agent and a binder, wherein the photothermographic material comprises a silane com- 
pound represented by the following formulas. 
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Description 

FIELD OF THE INVENTION 

s roOOH The present invention relates to a photothermographic material, a preparation method thereof and a coating 
apparatus for use in the preparation thereof, .whereby, photothermographic material exhibiting superior photographic 
performance and storage stability, also having a layer strength sufficient to cause no abrasion mark, without causing 
uneven or non-uniform coating or coating coagulation. 

10 BACKGROUND OF THE INVENTION 

r0002] In the field of medical treatment and graphic arts, there have been problems in working property with respect 
to effluents produced from wet-processing of image forming materials, and recently, reduction of the processing effluent 
is strongly demanded in terms of environmental protection and space saving. Techniques meeting such demands are 
»s known for example, as a method described in U.S. Patents 3,152,904 and 3,487,075; and D. Morgan Dry Silver 
Photographic Material" (Handbook of Imaging Materials, Marcel Dekker, Inc., page 48, 1991). Such Photosensrtiye 
materials are usually thermally developed at a temperature of not less than 80° C, which are also called thermally 
developable photothermographic materials. 

r00031 Most of such types oi photothermographic materials have been manufactured through solvent-based coaling, 
20 because in a light sensitive layer formed by coating an aqueous mixture of a developing agent and an organic ^silver 
salt, a water-mediated oxidation-reduction reaction gradually results, leading to an increase in fogging. Accordingly, 
there have been sought antifoggants but a useful one has not been yet obtained. „.•,«,„* 
r00041 In water-based coating, an improvement or modification of binders has been attempted to reduce the moisture 
content in tho dried layer. One technique thereof is the use of a hydrophobic latex capable of forming a coating layer 
25 exhibiting a reduced moisture content, as described in JP-A No. 10-207001, 10-221807, 10-221806, 1 -119375 and 
11-288068 (hereinafter, the term, JP-A means an unexamined, published Japanese Patent Application). However, to 
form a coating layer having a relatively low moisture content, sufficient drying is needed, disadvantageous^ retarding 

Jrjo'o5] tlm Even in solvent-based coating, polar solvents-are -generally employed to enhance-solubili^ ofphotographic 
30 additives and not a little water is carried therein, having an undesirable effect. Further, a silver hal.de used in the 
photothermographic material is formed in a water-based medium so that the photographic material necessarily contains 
a small amount ofmoisture. resulting in the undesirable influence of moisture. 

roooei Binder resistant to the influenceof.moisture contain no group capable of cross-linking,- such as an amino or 
carboxy group, so that hardening agents capable of forming cross-linkage with the amino or.carboxy group cannot be 
35 employed therein, leading to relatively low layer strength and leading to the disadvantage of being easily abraded. A 
technique for forming a coating layer exhibiting sufficient layer strength minimally affected by moisture is therefore 
desired. 

SUMMARY OF THE INVENTION 

40 

[00071 In view of the foregoing, the present invention has been made and it is an object of the present invention to 
provide a photothermographic material exhibiting superior photographic performance, -storage stability and moisture 
resistance and not easy to be abraded, which is capable of compensating deteriorations in various performance, 
caused by' limitations in the manufacturing process; and a manufacturing method and an apparatus for obtaining it. 
is roo08] The object of the invention can be accomplished by the following constitution: 

0009] A photothermographic material comprising on a support light.sensltive silver halide grains, an organic silver 
salt, a reducing agent and a binder, wherein the photothermographic material further comprises a silane compound 
represented by formula (1) or (2): 



so 



formula (1) 
(R 1 0) m -Si-[(L 1 ) x R 2 ]„ 
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formula (2) 




(R 4 )q1 

(R 3 0) p1 -^Si— L 2 -l-(Si— L 3 )n— U-f— Si (OR s ) p2 



wherein R 1 , R 2 , R 3 , R 4 , R 5 , R 6 , R 7 and R 8 represent each an alky! group, an alkenyl group, an alkynyl group, an aryl 
group or a heterocyclic group , which may be substituted; L 1s L 2 , L 3 and L 4 represent each a bivalent linkage group; m 
and n each are an integer of t to 3, provided that m+n is 4; p1 and p2 are each an integer of 1 to 3 and.ql and q2 are 

15 each 0, 1 or 2, provided that p1+q1^and p2+q2 are each 3; r1 and t are each 0 or an integer of Tto 1 000; and x is 0 or 1 . 
[0010] U.S. Patent No. 4,828,971 and 5,891 ,61 0 describe the use of a polysilicate compound. However, such a 
compound exhibits hydrolysis resistance higher than a polyalkoxysilane but has a disadvantage that the resulting dry 
layer easily causes cracking; With regard to modification of the layer surface of photothermographic materials, U.S. 
Palent No. 3,489,567 and 3,885,965 disclose incorporation of a polysiloxane compound as a lubricanL. However, such 

20 a compound enhances lubrication but does not enhance the surface layer strength of the photothermographic material, 
enough to improve abrasion resistance. Further U.S. Patent discloses a silane compound to improve adhesion between 
a protective layer and a light sensitive layer. However, any of of the foregoing is distinct from the object, effects or the 
compound of the invention. 

[0011] According to this invention, it was found that the use of a silane compound having a specific structure led to 
25 enhancements in photographic performance and layer strengthrlt was further found that the- use of the compound 
relating to this invention enables uniform coating at a high speed by modification of a coating system. 

BRIEF EXPLANATION OF THE DRAWING 

.30 [0012] : Fig. 1 illustrates an example of a vacuum simultaneous' five-layer extrusion coating. 

[0013] Fig. 2 also illustrates another example of a vacuum simultaneous five-layer extrusion coating. 

[0014] Fig. 3 shows the case of separate addition of additives in coating shown in Fig. 2. 

[0015] Fig. 4 shows the shape of penetration pores. 

35 DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION 

[0016] In this invention, the light-sensitive layer containing silver halide grains of the photothermographic material 
further contains an organic silver salt, a reducing agent, an antifoggant, a print out-preventing agent, a binder and a 
cross-linking agent. 

40 [0017] The silane compound represented by formula (1) or (2) functions as a crosslinking agent. In the formulas, R 1 , 
r2 R3 } R4 Fj5 f rb^ r7 and R 8 are each a straight chain, branched or cyclic alkyl group having 1 to 30 carbon atoms 
(e.g., methyl, ethyl, butyl, octyl, dodecyl, cycloalkyl, alkenyl group (e.g., propenyl, butenyl, nonanyl), an alkynyl group 
(e.g., acetylene group, bisacetylene group, phenylacetylene group), an aryl group (e.g., phenyl, naphthyl) or a hete- 
rocyclic group(e.g., tetrahydropyran; pyridyl group, furyl, thiophenyl, imidazolyl, thiazolyl, thiazolyl, oxadiazolyl). These 

45 groups may be substituted and substituent groups include any one of electron-withdrawing and electron-donating 
groups. Examples of the substituent groups include an alkyl group having 1 to 25 carbon atoms (e.g., methyl, ethyl, 
propyl, isopropyl, lert-butyl, pentyl, hexyl, cyclohexyl), halogenated alkyl group (e.g., trifluoromethyl, perfluorooctyl), 
cycloalkyl group (e.g., cyclohexyl, cyclopentyl), alkynyl group (e.g., propargyl group), glycidyl group, acrylate group, - 
methacrylate group, aryl group (e.g., phenyl), heterocyclic group (e.g., pyridyl, thiazolyl, oxazolyl, imidazolyl, furyl, 

50 pyrrolyl, pirazTnyl, pyrimidinyl, pirydazinyl, selenazolyl, sulforanyl, piperidinyl, pyrazolyl, tetrazolyl), halogen atom (chlo- 
rine, brominem iodine , fluorine), alkoxy group (methoxy, ethoxy, propyloxy, pentyloxy, hexyioxy), aryloxy (e.g., phe- 
noxy), alkoxycarbonyl group (e.g., methyioxycarbonyl, cthyloxycarbonyl, butyloxycarbonyl), aryloxycarbonyl (pheny- 
loxycarbonyl), sutfonamido group (methanesulfonamido, ethanesuifonamido, butanesulfoneamido, hexanesulfonami- 
do, cyclohexanesulfonamido. benzenesulfonamido), sulfamoyl group (e.g., aminosulfonyl, methylaminosulfonyl, 

55 dimethylaminosulfonyl, butylaminosulfonyl, hexylaminosulfonyl, cyclohexylaminosulfonyl, phenylaminosulfonyl, 2-py- 
ridylaminosulfonyl), urethane group (e.g., methylureido, ethylureido, pentylureido, cyclohexylureido, phenylureido, 
2-pyridylureido), acyl group (e.g., acetyl, propionyl, butanoyl, hexanoyl, cyclohexanoyL benzoyl, pyridinoyl), carbamoyl 
group (e.g., amiocarbonyl, methylaminocarbonyl, dimethylaminocarbonyl, propylaminocarbonyl, pentyiaminocarbonyl, 
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cyclohexylaminocarbonyl, phenylaminocaroonyl, 2-pyridylamonpcarbonyl), amido group (acetoamide, propionamido, 
butaneamido. hexaneamido, benzamido), sulfonyl group (e.g., methylsulfinyl, ethylsulfinyl; butylsulfonyl, cyclohexyl- 
sulfonyl phenylsulfinyl. 2-pyridylsulfonyl), amino group (e.g., amino, ethylamino, dimethylamino, butylamino, cy- 
clopentylamino, anilino, 2-pyridylamino), cyano group, nitro group, sulfo -group, carboxy group, hydroxy group and 
s oxamoyl qroup. These substituent groups may be further substituted with the foregoing substituent groups. 

r0018] L U U and L 4 are each a bivalent-linkage group, including an alkylene group (e.g., ethylene, propylene, 
butylenes, hexamethylene), oxyalkylene group (e.g., oxyethylene, oxypropylene, oxybutylene; oxyhexamethylene, or 
group comprised of plural these repeating units), aminoalkylene group : (e.g„ aminoethylene, am.nopropylene, amino- 
hexamethylene or a group comprised of plural these-repeating units), and carboxyalkylene group (e.g., carboxyeth- 
w v iene carboxypropylene, carboxybutylene). thioether group, oxyether group, sulfonamide group and carbamoyl group. 
Pl9] Tleast one of Ri and i in formula (1), or at least one of H». R*. R» R». R 7 and R« in formula (2) preferably 
is a ballast group (or a diffusion-proof group) or an adsorption-promcting group, and more. preferably, R is a ballast 
group or an ; adsorption-promoting group. The ballastgroup is preferably an aliphatic group having 8or morecarbon 
atoms or an aryl grouasubstituted with an alkyl group having 3 or more carbon atoms-Introduction of.the ballast group, 
15 depending on theamountof abinderorcrosslinkingagent, restrains diffusion at room temperature, prevent.ngreac ion 
during storage The diffusion-proof can be evaluated in the following manner. A binder material is put into a capillary 
tube with opening ends and crosslinked. A sample material to be tested (i.e.. analyte) is broughfeinto contact with one 
opening end dfdhe.caplllary.and after being allowed to stand ;at a given" temperature for.a.givenper.od of time the 
amount of the diffused sample material is determinedly infrared spectroscopy, mass spectrometry,^ isotope method 
20 or NM R spectrometry. The extent of diffusion can.bedetermined by varying the temperature or time. Diffusion can be 
retard to levels of 1 % to one hundred millionth by the molecular weight or introduction of a fixing,group but also produces 
problems relating to an increase of the molecular weight or solubility of the fixing group,, and it.is therefore appropriate 
to introduce a group capable of retarding diffusion at room temperature to levels of 10% to one millionth. . 
r0020] The adsorption^promoting.group can.bo evaluated by determining adsorption onto;silv.er halido. Thus, a ma- 
25 terial tobe tested (i.e., analyte) is added into a solution containing silver .halide, after being allowed to stand, the silver 
halide is filtered and the-solution is measured with respect to the remaining analyte to determine the adsorption amount 
onto silver halide. Adsorption depends on a silver ion concentration of the silver halide containing solution, the shape 
of silver halide and the silver halide grain size and it is preferred to make measurements, underthe condition close the 
shape grain size and electrode potential of silver halide to be added together with an organic silver salt. For example 
so it is preferred that after cubic, octahedral or.tabular silver iodobromide grains containing 0.1 to 10 mol/o.iodide and 
havinq an average grain size of tO.to 300 nm is allowed to stand at a pAg of.6 to 8, a. temperature of 25 ± 5 C for a 
period of 1 to 48 hrs.. the absorptionamount-is measured..Silver bromide or silver.bromide grains containing no iodide 
may be used for measurement. In cases where coverage of the silver halide grain surface is calculated to be 3 to 1 0 », 
it is iudqe to be adsorptive. It is preferred to conduct the adsorption test using a silver halide emulsion not containing 
35 any onesuch as a dye, dyestuff. stabilizer and antifoggant, but a.conventionally used silverhalide emulsion containing 
a dye stabilizer or antifoggant may be employed for the measurement. The adsorption-promoting group may be a 
oroup promoting adsorption onto silver halide containing a.sulfur or nitrogen atom or a group containing an alkylene 
oxide group or carboxy group and containing no heteroatom. Preferred adsorption-promoting group a pnmary, sec- 
ondary or tertiary amino group, animidazole group, an oxazole group, a thiazoie group or a tetrazole group. 
40 r0021l U L, U and L 4 are each a bivalent linkage group, including,.for-example-CH^, -CF 2 -, -CI--, -u-, -nin-, 
-OCO-, -CONH-, -S0 2 NH-, polyoxyalkylene group, thiourea group, polymethylene group and the combination of these 

ra0221 In formula (1) or (2). m and n each are an integer of 1to.3, provided that m+n is 4;.p1 and p2 are each an 
integer of 1 to 3 and q1 and q2 are each 0, 1 or.2,- provided that P 1+q1 and P 2 + q2 are each 3; r1 and t are each 0 or 
45 anintegerof 1. to 1000; and x ISO or 1, and preferably -1. 

ro023] The silane compound represented by formula (1) or (2) preferably contains a nitrogen atom, and more pref- 
erably a tertiary nitrogen, thereby promoting reaction (or hardening) or preventing coloration. Of the silane compounds 
represented by formula (1) or (2) preferred is the compound of formula (1). 

[0024] Examples of the compound represented by formula (1) or (2) are shown below but are by no means limited 



so to these. 
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[0025] These silane compounds can be prepared in the manner that alkoxysilane compounds or silicon halides.are 
used as a starting material, which are allowed to bond by a linkage group. The silane compound having a ballast group 
can be synthesized by allowing a ballast group to combine with a silane group. 

[0026] The compound represented by formula (1) or (2) can -be incorporated according to the method known in the 
art. Thus, the compound can be incorporated through solution in alcohols such as methanol and ethanol, ketones such 
as methyl ethyl ketone or acetone and polar solvents such as dimethylsulfoxide and dimethylformamide. The compound 
can also be incorporated by forming fine particles of 1 jxm or less dispersed in water or an organic solvent, through 
sand mill dispersion, jet mil dispersion, ultrasonic dispersion or homogenizer dispersion. Further, there are also appli- 
cable a sand mill dispersion using glass beads or fine zirconia particle media and a dispersion method in which a 
solution is allowed to be ejected at a high speed from a canaliculus and be collided with a wall, or solutions, ejected 
from two canaliculi are allowed to collide with each other. Such a fine particle dispersion preferably exhibits an average 
particle size of 1nm to 10 urn in an aqueous solution and has a narrow particle distribution.. Various techniques of fine 
particle dispersion are disclosed and dispersion can be conducted according thereto. 

[0027] The silane compound of this invention is preferably incorporated into a layer containing additives such as 
silver halide, an organic silver salt or a reducing agent to react -with a binder but may be incorporated into.a layer 
adjacent to the layer containing the additives or an interlayer. Thus it is preferred to incorporate the silane compound 
into the light sensitive layer or a layer adjacent to the light sensitive layer, but the silane compound matalso incorporated 
into an interlayer or a subbed layer. The silane compound is incorporated preferably in an amount of 1x1 0* 8 to 1x1 0' 1 , 
and more preferably 1 x1 0* 5 to 1 x1 0" 2 mol per mol of silver halide. In cases where incorporated into a layer containing 
no silver, the amount is determined as an amount per unit area. An excessive of the compound often causes reduction 
in sensitivity, contrast or maximum density, and in the case of being deficient, effects of this invention cannot be suffi- 
ciently achieved. 

[0028] The coating method used in this invention includes organic solvent-based coating in which an organic solvent 
is employed to dissolve a binder, and water-based coating in which a binder in the form a latex or an aqueous binder 
solution is employed. The organic solvent : based coating refers to coating of solution containing organic solvent(s) 
accounting for 40 to 1 00%, specifically 70% or more of the total solvent(s). The organic solvents include, for example, 
non-polar solvents such as hexane, toluene and xylene and polar solvents such as methyl ethyl ketone, methyl isobutyl 
ketone, ethanol, and isopropyl alcohol. Polar solvents which are capable of dissolving a large amount of additives, are 
often employed. 

[0029] "The water-based coating refers to coating of an aqueous solution containing organic solvent(s) which ac- 
counting 0 to 40%, preferably not more than 20%, more preferably not more than 10%, and still more preferably not 
more than 5% of the total solvents. 

[0030] Binders usable on the organic solvent-based coating include cellulose derivatives, polyvinyl alcohol deriva- 
tives, acrylate polymer derivatives, polyimido derivatives, polyamide derivatives, phenol resin derivatives, urethane 
resin derivatives and polyester derivatives. Of these, polyvinyl alcohol derivatives and vinyl acetate derivatives are 
preferred. A polyvinyl alcohol derivative represented by formula (3) is specifically preferred: 
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formula (3) 




wherein R 9 and R 10 each represent an alkyl group, alkenyl group, arylgroup.or a heterocyclic group- d1 d2 and d3 
represent a constitution ratio and d1 is 20 to 96% by weight, d2 is -1 to 40% by weight and d3 is 0.1 to 80% by weight 

l t l , I l n , T U ! a (3) ' R R1 ° re P resents an alk y' group,(preferably having 1 to 12 carbon atoms) such as methyl 
ethyl butyl, hexyl, cyclohexyl, octyl and dodecyl; an alkenyl group such as propenyl, butenyl, octenyl and dodecenyl-" 
an alkynyl I group such acetylenyl and bisacetylenyl; an aryl group such as phenyl and naphthyl: and a heterocyclic 
group such as pyndyl, piperidyl, furyl, pyranyl, thiophenyl, pyrrolyl, pyrrolidonyl, imidazolyl. triazolyl, thidiazolyl oxadi- 
azolyl, tetrazolyl, and pyrimidyl. These groups may be substituted with subslituenl group(s). Examples of the substituent 
group are the same as defined in R 1 through R 8 of formulas (1) and (2). 

f00 ^f 1 . «TT S molecularwei 9 ht of tne Polymeric compound of formula (3) is preferably 800 to ,800.000. and more pref- 
erably 0,000 to 400 i 000.:ln the case of themolecular weight being smaller, sufficient layer strength cannot be obtained 
and ,n the case of the molecular weight being larger, solubility is.lowered and the viscosity.is excessively increased 
so that ,1 is.prcferred to adjust an optimum viscosity so as to fit.thc additive containing solution. The acetalized portion 
accounting for d, -percent; by weight include not only :intramolecularly acetalized portions but also intermolecularly 
acetalized portions. Intermolecularly-acetalized polyvinyl alcohol derivatives can be prepared in such a manner that 

when undergoing acetalization by adding aldehydes to polyvinyl alcohol, the polyvinyl alcohol or aldhydes are allowed 
to react at a relatively high concentration, the amount of, an acetalization catalyst is increased, the catalyst is added at 
the later stageotthe reaction, or the reaction temperature or stirring speed is increased. The stirringspeed is preferably 
within a Reynolds -number,* 1,000 to .10,000. The intermolecularly acetalized polymer preferably account for 0 1 to 
60 /o, more preferably 1 to 30%, and stilhmore preferably 3 to 20% of the total polymer. These ranges are preferred in 
terms of the ,v.scosity;of a coating solution, being-easily adjustable .and the formed layer film being elastic .with out 
weakening the layer strength. The proportion of the.intermolecularacetal can be determined by liquid chromatography 

[0033] The. structure :of ; an intermolecularacetal is represented by the following formula (4): 



formula (4) 




CH 2 -HC X CH 
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I I 




10 



EP 1 136 877 A2 

wherein R 9 . R 10 . d1 . d2 and d3 are the same as defined in formula (3), and d4 represents a percentage by weight of 
intermodular acelals Thus. d4 is 0.01 to 5% by weight. 

[0034] In water-based coating., water-soluble polymers or aqueous-dispersed hydrophobic polymers (latexes) are 
preferably employed Examples thereof include polyvinylidene chloride, vinylidene chloride-acrylic acid copolymer. 

5 vinylidene chloride-ilacmic acid copolymer, poly(sodium acrylate), polyalkyleneoxide, acrylic acid amide-acrylic acid 
ester copolymer, styrene-anhydrous maleic acid copolymer, acrylonitrile-butadiene copolymer, vinyl chloride-vinyl ac- 
etate copolymer and styrenc'-butadiene-acrylic acid copolymer These polymers constitutes a water-based coating 
solution which is coated and dried to form -a uniform polymer film at the stage of film-forming. Thus, an aqueous 
dispersion of an organic silver saMilverhalide, reducing agent and the like is mixed with such a latextoform a uniform 

w dispersion and coated to form a photothermographic layer. Latex particles coagulates upon drying to form a uniform film . 
[0035] Polymers exhibiting a glass transition point of -20° C to 80° C, and specif ically -5° C to 60° C are preferred. 
The higher glass transition point leads to elevation of developing temperature, and the lower transition point results in 
an increase in fogging and a decrease in sensitivity or contrast. 

[0036] The aqueous-dispersed polymer is preferably comprised of fine particles having an average size of 1 to a few 
is ums, dispersed in water The aqueous-dispersed hydrophobic polymer is. called a latex and among binders used in 
water-based coating, such a latex is preferred in terms of enhanced water resistance. The more latex is the better o 
enhance water resistance The content of a latex is preferably 50 to 100%, and more preferablySO to 100%, based on 
total binder. Examples of aqueous-dispersed latexes.are shown in Table 1 , including vinylidene chloride type, styrene 
type, butadiene type and ricryl type. In the Table, St represents styrene; Bu, butadiene; MA, methyl acrylate; INA, 
20 isononyl acrylate: CA. cyclohexyl methacrylate; HEA, hydroxyethyl acrylate; AA, acrylic acid; MAA, methacryiic acid; 
lA, itaconic acid; AAm, acrylamide: St-S, styrensufonic acid; AMPS, acrylamido-2-methylpropanesufonic acid amide; 
IP-S, isoprenesulfonic acid: PF-S. 2-propenyl-4-nonylphenoxyethyleneoxide(n-1 0)-sulfonic acid ester: MMA, metyl- 
methacrylate; and EA. ethyLacrylate. 

25 



30. 



35 



40 



45 



50 



55 



11 



75 



20 



25 



30 



35 



40 



45 



50 



H 



L0 

C - 

CD — 
3 dP 

•H S 
4J — 

U 

a ■ 

0 



c 

.0 

.u 

•rl 
4J 

CO 
C! 
0 

a 



4J 

a 
0 

D 

JJ 
•H 

■P 
CO 

c 

0 

a 



CN 

c 

G) 

4J 
•r! 

4J 
CO 

C 

0 

o 



5 



dP 
4J 



dP 



a) 
x> 

•ri 

W 
C 

0 

o 



dP 

3? 



o. 

X 
Q) 



3 



ro 



O 



4J 

c/> 



3 



o 

LO 



CO 



CN 
i-3 



CN 



00 
LO 



3 
£0 



.1 



< 
H 



3 



o 



o 

rn 



4j aj 
C/) CO 



no 



o 

CN 



O 



CO 



lo 



H 



CN 



< 



in 



o 



0} 



00 



H 



O 

rn 



o 



t-5 



CO 



O 

CN 




H 



H 



O 



4J 



CD 



CO 

i 

fa 

04 



H 



LD 
H 



W 



o 



in 

H 



• ♦ 
O 



LO 
H 



3 



O 
CM 



H 



LO 



O 
i— I 



LO 
^0 



O 
CN 



< 
H 



O 



CN 



m 
H 



0) 

I 

4J 

CO 



LO 

- • 

o 



H 



LO 

00 
H 



3 



o 

CN 



H 



O 



O 
CN 



O 



CN 



CO 

Cm 



CO 
i 

PL, 

H 



CO 

I 

LV 
CM 



CN 



< 



CN 



<N 



CN 



CN 



CN 
H 



H 



3 



o 



3 



CN 



3 



O 

CN 



a 



o 

CN 



< 



O 

CN 



u 



o 

CN 



LO 
^0 



LO 



LO 



LO 



LO 



H 



r-t 



oo 

H 



CN 
H 



o 

CN 



LO 



O 
CN 



55 [0037] The content of polymer binder (in the case of a latex, solids content) is preferably one fourth to ten times silver 
coverage, and more preferably a half to 7 times silver coverage. In the case of silver coverage of 2.0 g/m 2 , the coating 
amount of a polymer is preferably 0.5 to 20 g/m 2 , and more preferably 1 .0 to 14 g/m 2 . In the case of less than one 
fourth of stiver coverage, silver image tone is markedly deteriorated and unacceptable in practical use, and in the case 
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of more thRn ten times silver coverage, contrast is markedly decreased and unacceptable in practical use. 
[0038] Binders used in the photothermo graphic material give photothermographic components such as silver halide ; 
organic silver salt and reducing agent a reaction site to proceed an optimum oxidation-reduction reaction of silver halide. 
[0039] Next, there will be described other constituent in the photothermographic material used in this invention. As 

5 an organic acid ofan organic-silver salt employed are fatty acids such as stearic acid, behenic acid andpalmitic acid. 
[0040] Light sensitive silver halide emulsions usable in the photothermographic materials according to the invention 
can be prepared according to the methods commonly known in the photographic art, such as single jet or double jet 
addition, or ammoniacal, neutral or acidic precipitation. Thus, the silver halide emulsion is prepared in advance and 
then the emulsion is mixed with other components of the invention to be incorporated into the composition used in the 

10 invention. To sufficiently bring the photosensitive silver halide into contact with an organic silver salt, there can be 
applied such techniques that polymers other than gelatin, such as polyvinyl acetai are employed as a protective colloid 
in the formation of photosensitive-silver halide, as described in'U.S. Patent 3,706,564, 3,706,5653,713,833 and 
3748,143, British Patent 1,362,970; gelatin contained in a- photosensitive silver halide emulsion is degraded with an 
enzyme, as described in.British Patent 1 ,354,186; or photosensitive silver halide grains are prepared in the presence 

is of a surfactant to save the use of a protective polymer, as described in U.S. Patent 4,076,539. 

[0041] Silver halide used in the invention functions as a highly light sensitive material. Silver halide grains are pref- 
erably small in size to prevent milky-whitening after image formation and obtain superior images. The grain size is 
preferably not more than 0.1 urn, more preferably, 0.01 to 0.1 u.m,*and still more preferably, 0.02 to 0.08 u.m. The form 
• of silver halide grains is npl specifically limited, including cubic or octahedral, regular crystals and non-regular crystal 

20 grains in a spherical, bar-like or tabular form. Halide composition thereof is not specifically limited, including any one 
of silver chloride, silver chiorobromide, silver iodochlorobrbmide, silver bromide, silver iodobromide, and silver iodide. 
The content of silver- halide is preferably not more than 50%, more preferably 0.1 to 25%, -and still more preferablyO.1 
to 15%, based on the total amount of an organic silver salt. 

[0042] Light sensitive silver halidexisod in the thermally developable photosensitive material of the invention can be 
25 formed simultaneously with the formation of organic silver salt by allowing a halide component such as a halide ion to 
concurrently be present together with organic silver salt-forming components and further introducing a silver ion there- 
into during the course of preparing the organic silver salt. 

[0043] Alternatively, a silver halide-forming component is allowed to act onto a pre-formed organic silver salt solution 
or dispersion or a sheet material containing an organic silver salt to convert a part of the organic silver salt to photo- 

30 sensitive silver halide. The thus formed silver halide is effectively in contact with the organic silver salt, exhibiting 
favorable actions. In this case, the silver halide-forming component refers to a compound capable of forming silver salt 
upon reaction with the organic silver salt. Such a compound can be distinguished by the following simple. test. Thus, 
a compound to be tested is to be mixed with the organic silver salt, and if necessary, thepresence of a peal specific 
to silver halide can be confirmed by the X-ray diffractometry, after heating. Compounds that have been confirmed to 

35 be effective as a silver halide-forming component include inorganic halide compounds, onium halides, halogenated 
hydrocarbons, N-halogeno compounds and other halogen containing compounds. These compounds are detailed in 
U.S. Patent 4,009,039, 3.457,075 and 4,003,749, British PatenM ,498,956 and JP-A53-27027 and 53-25420.Exam- 
ples thereof are inorganic halide compounds: e;g., a halide compound represented by formula, MXn, in which M rep- 
resents H, NH4 or a metal atom; n is 1 when M is H or NH4 and a number equivalent to a valence number of the metal 

40 atom when M is the metal atom; the metal atom includes lithium, sodium, potassium/cesium, magnesium, calcium, 
strontium, barium, -zinc, cadmium, mercury, tin, antimony, chromium, manganese, cobalt, rhodium, and cerium, and 
molecular halogen such as aqueous bromine being also effective. 

[0044] The silver halide-forming component is used stoichiometrically in a small amount per organic silver salt. Thus, 
it is preferably 0.001 to 0.7 mol, and more preferably 0.03 to 0.5 mol per mol of organic silver salt. The silver halide- 

45 forming component may be used in combination. Conditions including a reaction temperature, reaction time and reac- 
tion pressure during the process of converting a part of the organic silver salt to silver halide using the silver halide 
forming component can be appropriately set in accordance with the purpose of preparation. The reaction temperature 
is preferably -20° C to 70° C, the reaction time is preferably 0.1 sec to 72 hrs. and the reaction pressure is preferably 
atmospheric pressure. The reaction is performed preferably in the presence of polymer as a binder, wherein the polymer 

so to be used is preferably 0.01 to 100 weight parts, and more preferably 0.1 to'10 weight parts per 1 weight part of an 
organic silver salt. 

[0045] The thus formed light sensitive silver halide can bo chemically sensitized with a sulfur containing compound, 
gold compound, platinum compound, palladium compound, silver compound, tin compound, chromium compound or 
their combination. The method and procedure for chemical sensitization are described in U.S. Patent 4,036,650, British 
55 Patent 1,518,850, JP-A 51-22430, 51-78319 and 51-81124. As described in U.S. Patent 3,980,482 : a low molecular 
weight amide compound may be concurrently present to enhance sensitivity at the time of converting a part of the 
organic silver salt to photosensitive silver halide. 

[0046] Silver halide preferably occludes ions of metals belonging to Groups 6 to 11 of the Periodic Table. Preferred 
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as the metals are W; Fe, Co, Ni. Cu, Ru, Rh, Pd, Re, Os, Ir, Pt and Au. These metals may. be .introduced into silver 
halide in the form of a complex. Such metal complexes and metal complex ions are preferably a six coordinate complex 

-WM71 Exemplary examples of the ligand represented by.L include halides (fluoride.chloride, bromide, and iodide), 

5 cyanide. cyanato.thiocyanato, selenocyanato, tellurocyanato, azido.and aquo, nitrosyl, thionitrosyl .etc of which aquo, 
nitrosy|,and.thionitro S ylare,prefenred,When the aquo ligand ls.pres e nt,:oneor.twqligandsarepreferably:coord.nated. 

Particularly preferred-examples of-M include Rh, Ru,-Re, lr and Os. rfi „»„ nt 

ro0481 One type of these metal ions or complex ions may-be employed and the same type of metals or the different 
type of metals.rnay.be employed.in combinations.of two or more^types. Generally, the content. of.these mete^ 

•o complex ions is suitably between 1,* iO*and 1 x : 10* mole,per mple of silver halide, and is pre^rably be^en 
1 o-s and 1 -x 1 0-4-mole. Compounds, which provide .these metal ions or. complex ions., are preferably incorporated into 
sitver halide grains through addition-during the silver halide grain formation. These maybe added during any preparation 
stage of the silver halide grains, that is, before onafter nuclei formation, growth, physical ripening, and ^mical^pemng. 
However these are preferably added at the stage of nuclei formation, ; growth, and physical ripening, furthermore,^ 

i5 pSSy added at the stage of nuclei formation and growth, and are most preferably- added at the .sage of nuclei 
f ormation These compounds may be added several times by dividing.the added amount. Uniformconten^athe : mtenor 
oTsllver halide grain can be carried out. As disclosed in JP-A No. 63,29603, 2,306236, 3-167545, 4-76534, 6-1 101 46, 
5-2736B3 the-metal can be non-uniformly occluded in the interior of the grain. , 
T00491 These metal compounds can be dissolvedin water.or asuilable organic solvent (forexample, alcohols, e hers, 

20 giycoirketones. esters, amides, <etc;) .and,then-added.,F U rthem,ore, there are methods. in =which, to-«^"< 
aqueous metal compound powder solution or.an aqueous solution,in f whicha metal.compoundjsdissolved along^h 
NaCI and KCI is added to a water-soluble silver salt solutionduring.grain formation or to a water-soluble halide solution 
when a silver salt solution and a halide solution are simultaneously added, , a metal .compound is .added. as a third 
solution to form silver halido grains,-while simultaneously mixingthree solutions;during : grain formation, aruaqueous 

2B solution-comprising the necessaiy : amount.of a metal compound is placed in a reaction vessel; or f ^ sllv ^. ha ^ de 
preparation, dissolution is carried out by the. addition of other,silver, halide grains previously.doped with metal ions or 
complex ions. Specifically, the preferred method is one in which an aqueous metal compound powders ution^or an 
aqueous solutio! 'in-.whJ va metal compound is.dissolvedalong with.NaClandKCI is added to awater-soluble,hal,de 
solution When.the addrtion is carried. out onto.grain,surfaces, an aqueous solutionoomprising the necessary amount 

so of a metal compound can be placed in.a reaction vessel immediately after.grain formation, ordunngphys.cal ripening 
or at the completion thereof:or during chemicakripening. . , . 

[00501 in the present-invention,- a matting agent is preferably incorporated into the image forming layer side. In- order 
to minimize the image abrasion after thermal development,. the matting agent is provided on the surface of aphoto- 
sensitive material andthe matting agent ispreferably incorporated in- an amount of 0.5 to 30 per cent in weightratio 

35 with respect to the total binder- in the emulsion layer side, ■ 

r0051] In cases where alight insensitive layer is provided on the opposite, side of the support-to the photosensitive 
ayer t is preferred to incorporate a matting agent into at least one of the non -photosensitive layer (and more P****. 
info the surf ace. layer) in an amount of 0.5 .to 40% by weight, based on the .total .binder on the opposite s.de. to the 

40 mS Sn Tte*Speol the matting agent may be crystalline or amorphous. However, a crystalline andapherical shape 
s preferably employed. The size ofamatting agent is expressed in the diameter of a-sphere having. the.same v.o ume 
as the matting agent. The particle diameter of the matting agent in the present invention is referred to the diameter of 
a spherical converted volume. The matting agent employed in the present invention preferably has an average particle 
diameter of -05 to .10 urn. .and more preferably of 1.0 .to 8,0 |tm. Furthermore, the variation coefficient of the size 

45 distribution is.preferably not more than 5^^ 

not more than 30 percent. The variation coefficients the size distribution as described herein is a value represented 

by the formula described below: 



so 



55 



(Standard deviation of particle diameter)/(average 
particle diameter) x 100 



The matting agent according to the present invention can be incorporated into any layer. In order to accomplish the 
object of the present invention, the matting agent is preferably incorporated into the layer other than the photosensitive 
layer layer, and is more preferably incorporated into the farthest layer. from the support. 

[00531 Addition methods of the matting agent include those in which a matting agent is previously dispersed into a 
coating composition and is then coated, and prior to the completion of drying, a matting agent is sprayed. When plural 
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matting agents are added, both methods may be employed in combination. The content of a matting agent is optimally 
selected at levels of causing no haze, and preferably is 0.01 mg/m2 to 1 g/m 2 . 

[0054] The photothermographic material used in this invention comprises a reducible silver source (e.g., organic 
silver salt) a catalytically active amount of photocatalyst (e.g., silver halide) and a reducing agent which are dispersed 

5 in an organic binder matrix. The photothermographic materials are stable at ordinary temperature and forms silver 
upon heating, after exposure, at a relatively high temperature (e.g., 80 to 140° C) through an oxidation-reduction re- 
action between the reducible silver-source (which functions as an oxidizing agent) and thereducing agent. The oxida- 
tion-reduction reaction is-accelerated by catalytic action of a latent image produced by exposure. Silver formed through 
reaction of the reducible silver salt in exposed areas provides a black image., which contrasts with non-exposes areas, 

10 leadingto image formation. This reaction process proceeds without. being supplied with water from the exterior. 

[0055] The photothermographic material of this invention comprises a support having thereon at least one photo- 
sensitive layer. Further, at least one non-photosensitive layer is preferably formed on the photosensitive layer. In order 
to control the amount or wavelength distribution of light transmitted through the photosensitive layer a filter. layer may 
be provided on the same side as the photosensitive layer and/or an antihalation layer, that is,. a backing layer on the 

15 opposite side. Dyes or pigments may also be incorporated into the photosensitive layer. 

[0056] Antifoggants may be incorporated into the thermally developable photosensitive material to which the present 
invention is applied. The substance which is known as the most effective antifoggant is a mercury ion. The incorporation 
of mercury compounds as the antifoggant into photosensitive materials is. disclosed., for example, in U.S. Pat. No. 
3 589 903 However, mercury compounds are noL environmentally preferred. *As mercury-free antifoggants, preferred 

20 a rethoseantifoggantsasdisclosedinU.S.Patent4 f 546 f 075and4,452 } 885,andJP-A59-57234. Examples of preferred 
antifoggants are those described in column [0062] to .[0063] of JP-A 9-90550. Further, other preferred antifoggants are 
those described in U.S. Patent 5,028,523, European Patent No. 600,587, 605,981 and 631 ,1 76. 
[0057] In the thermally processable photosensitive material of the present invention, employed can be sensitizing 
dyes described, for example, in JP-A Nos. 63-159841 , 60-140335, 63-231437, 63-259651 , 63-304242, and 63-15245; 

25 U.S. Pat. Nos. 4,639.414, 4,740.455, 4,741 ,966, 4,751 ,1 75, and 4,835,096. Useful sensitizing dyes employed in the 
present invention are described, for example, in publications described in or cited in Research Disclosure Items 1 7643, 
Section IV-A (page 23, December 1978). Particularly, selected can advantageously be sensitizing dyes having the 
spectral sensitivity suitable for spectral characteristics of light sources of various types of scanners. For example, 
compounds described in JP-A Nos. 9-34078, 9-54409 and 9-80679 are preferably employed. 

30 [0058] The photothermographic material may optionally be added with a sensitizer, an organic or inorganic filler, a 
surfactant, an anti-staining agent a UV absorbent, an antioxidant, water-proofing agent, a dispersing agent, a stabilizer, 
a plasticizer, a coating aid, a de-foaming agent, a fluorescent dye and a meal salt of fatty acid. 
[0059] To adjust gradation, layers may be arranged in such a manner as a high-speed layer/low-speed layer or a 
low-speed layer/high-speed layer. Further, various additives may be incorporated into either the light-sensitive layer 

35 or light-insensitive layer, or both of them. 

[0060] As a support usable are paper, synthetic paper, nonwoven fabric, metal foil, plastic resin film and composite 

films by the combination thereof. 

[0061] Coating solutions used in this invention can be prepared in the following manner. Thus, a coating solution 
can be obtained by mixing a dispersion containing the silane compound relating to this invention together with a binder, 
40 a dispersion containing an organic silver salt, a silver halide, a. reducing agent and a binder, and a solution or dispersion 
containing additive(s), together with a binder. Then, the coating solution is coated on the support and dried to .obtain 
a photothermographic material. Alternatively, an instantaneously mixing and adding method may be employed, in.which 
the silane compound is added to the coating solution immediately before coating, using a static mixer. In this method, 
the period for reacting with a binder contained in the coating solution is so short that variation in physical property of 
45 the coating.solution such as viscosity and surface tension is less that the previously mixed coating solution described 
above advantageously having little influence on photographic performance. This period of time, depending on the pipe 
length and diameter and the supplying rate in a supplying system of from the addition position to a die of a coaling 
solution, is preferably 0.001 to 10 min, and more preferably within 2 min. The temperature preferably fits the coating 
solution temperature range of 5 to 50° C and may be within + 15° C of the coating solution temperature. Larger differ- 
so ences in temperature , which make it difficult to precisely control the solution temperature or viscosity, should be avoided. 
[0062] An usable coating system can be optimally selected from various coating systems such as a slide hopper 
system wire-bar system, roll coatcr system and vacuum extrusion system. Of these coating systems, the vacuum 
extrusion system is preferred, as shown in Figs. 1 and 2. Figs. 1 and 2 illustrate a side view of a vacuum extrusion 
coater simultaneously coating five layers. A single layer vacuum extrusion coating apparatus can be prepared referring 
55 to JP-A No. 11 -207236 and based on this method, five solutions are superposed in the die and extruded. Fig. 1 shows 
the solutions being horizontally extruded and Fig. 2 shows the solutions being vertically extruded. The extrusion angle 
is optionally set between 0 to 90°, for example, the extrusion angle can be set to 45°. The vertically flowing system 
shown in Fig. 2 is preferred to achieve a stable supply. In this invention, uniform coating can be conducted at a high 
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hPa less, and P referably:30 to 300:hPa less than . atmosphena 

pressure under,the bead. to be more uniform. The shape ■ of *epenet a on ^^^^ ^^.^^ 
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the beam spot diameter on the surface of the photosensitive material is preferably not more than 200 jim, and more 
preferably not more than 1 00 jam. Thus, a smaller spot diameter preferably reduces the angle displacing from verticality 
of the laser incident angle/The lower limit of the beam spot diameter is 10 \im. The thus laser scanning exposure can 
reduce deterioration in image quality due to reflected light, resulting in occurrence such as interference fringe-like 
5 unevenness. 

[0069] "Exposure applicable in the invention is conducted preferably using a laser. scanning exposure apparatus 
producing longitudinally multiple scanning laser beams, whereby deterioration in image quality such as. occurrence of 
interference fringe-like unevenness is reduced, as comparedto a scanning laser beam of .the longitudinally single 
mode. Longitudinal multiplication can be achieved by a technique of employing backing light with composing waves 
w or a technique of high frequency overlapping/The expression "longitudinally multiple" means that the exposure wave- 
length is not a single wavelength. The exposure wavelength distribution is usually not less than 5 nm and not more 
than 1 0 nm. The upper limit of the exposure wavelength distribution is not specifically limited but is usually about 60 nm. 
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EXAMPLES 

[0070] The present invention is further described based on examples but embodiments of the present invention are 
by no means limited to these. 

Example 1 

Preparation of a Subbed PET Photographic Support 

[0071] Both surfaces of a biaxially stretched thermally fixed 1 75 p.m PET film, commercially available was subjected 
to corona discharge at 8 w/m 2 -min. Onto the surface of one side, the subbing coating composition a-1. descried below 
25 was applied so as to form a dried layer thickness of 0.8 yarn, which was then dried. The resulting coating was designated 
Subbing Layer A-1 . Onto the opposite surface, the subbing coating composition b-1 described below was applied to 
form a dried layer thickness of 0.8 nm. The resulting coating was designated Subbing Layer B-1 . 



30 



Subbing Coating Composition a-1 



Latex solution (solid 30%) of a copolymer consisting of butyl acryiate (30 weight %), t-butyl acrylate 

(20 weight %) styrene (25 weight%) and 2-hydroxyethylacrylate (25 weight %) 

Hexamethylene-1 ,6-bis(ethyleneurea) 



0.08 g/m 2 
0.008 g/m 2 
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Subbing Coating Composition b-1 



40 



45 



50 



Latex liquid (solid portion of 30%) of a copolymer consisting of butyl acrylate (40 weight %) styrene 
(20 weight %) glycidyl acrylate (25 weight %) 
Hexamethylene-1 ,6-bis(ethyieneurea) 



0.08 g/m 2 
0.008 g/m 2 



[0072] Subsequently, the surfaces of Subbing Layers A-1 and B-1 were subjected to corona discharging with 8 w/ 
m 2 -minute. Onto the Subbing Layer A-1 , the upper subbing layer coating composition a-2 described below was applied 
so as to form a dried layer thickness of 0.8 ^m, which was designated Subbing Layer A-2, while onto the Subbing 
Layer B-1 , the upper subbing layer coating composition b-2 was applied to form a Subbing Upper Layer b-2. 



Upper Subbing Layer Coating Composition a-2 



Gelatin in an amount (weight) to make 
Silica particles (av. size 2 |j.m) 



0.4 g/m 2 
0.01 g/m 2 



55 



Upper Subbing Layer Coating Composition b-2 



Latex solution of styrene butadiene copolymer (solid 20% comprising) 
Polyethylene glycol (average molecular weight of 900) 
Silica particles (av. size 3 jim) 



0.08 g/m 2 
0.036 g/m 2 
0.01 g/m 2 
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Preparation of Silver Halide Emulsion um bromide Atter adjusting 

[0073] i****^ . 

and an equimolar aqueous solution = on, ^^° b|e . jet m «thod f whllethepAgwa8m.anto.n?d«^ n ■ 

addedo*erapenod»f>^ 

4 -hydroxy-6^ethyl-1 .^^^^^^^^age^rain stee of 0.06 um, a vanat.on co f™ B ^ q P erau , S i 0 n.,was 
added and.the : pHand.RAgwereadjusteam=. 

Preparation of Powdery Organic Silver Salt anid and 54 9 g of stearic acid 

lM71] 

sodium salt solution. To the solut,on were addefl i „ lernpera iure of 55° C. s " b ^ qu ; nl n y ' the reaction 

water and stirring further conlmued for 5 ^ , wh e m ^ ^ m, .. *» n * wgre 
1M aqueous silver nitrate solu^on was ^ 

mixture was filtered to ^ove aqueous s J p ^^,^^W^^^ b ^ 

over a period. of 1 min. _ ,- 

Light sensitive layer side coating . ' • 



i st Layer: Antihalation (AH) layer 
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[0076] 
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Y^JPV^^ degree 600). 

Silane compound (Table 1) 
Antihalation^dye C-1 



1.2 g/m 2 . 
2.3x1 0 -4 mol/m 2 
_ 2x1 0' 5 mol/m 2 



40 



2nd Layer: Light sensitiveMayer htnin6 d solution -was mixed with a 
solution otthe light sensitive layer. 
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50 



Silane:compound (Table 1) 
Senstizing dye A1 

Antltoggant 2, isothiazolone 



. , 5.6 g/m 2 . , 
9.3x1 0" 4 mol/m 2 . 
2.1x10" 4 mol/m 2 
1.1X10' 5 mol/m 2 
.0.3 mg/m 2 
1.2 mg/m 2 
• -120 mg/m 2 
3.3 mmol/m 2 



3rd Layer: Interlayer 
55 _ T . composition was dissolved in methyl ethyl 

polymerizati 



[0078] The following co 



ketone, coated and dried: 




18 



+ 1 



EP 1 1 36 877 A2 



10 



15 



20 



25 



30 



(continued) 


Siiane compound (Table 1 ) 


2.3x1 0* 4 mol/nV 


4-Methyiphthalic acid 


0.72 g/m 2 


Tetrachlorophthalic acid 


0.22 g/m 2 . 


Tetrachlorophthalic acid anhydride 


0.5 g/m 2 


Colloidal silica 


*0.2 g/m 2 



4th Layer: Protective layer 
[0079] 



Binder (cellulose acetate-butylate) 
Silica mating agent (av. size 3 |im) 



1 .2 g/m 2 
0.5 g/m 2 



[0080] On the opposite side to the light sensitive layer, a back layer and its protective layer were coated. 
Back layer side coating 
1st layer: Back layer 



Binder (PVB-t, polymerization degree 600) 


1 .2 .g/m 2 


Siiane compound (Table 1) 


2.3x1 0' 4 - mol/m 2 


DyeCI 


70 mg/m 2 



2nd Layer: Back layer-protective layer 
[0081] 



Cellulose acetate-butylate 

matting agent (PMMA, av, size 3-u.m) 

Surfactant (N-propylperfluorooctylsultonamidoacetic acid) 



0.8 g/m 2 
0.02 g/m 2 
0.02 g/m 2 
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PVB-1 
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CH 2 -CH 
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OH 
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CH 2 -CH 



O-C-CH3 

II 
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Evaluation of Photographic Performance nductor , a ser of 810 nm-using a laser 

tenstio curve . The maximum , d *V was ^ ^ c 

the exposure giving a densrty of 1 A in the following manner. After bein all ™ e Qne of the 

[0083] Further, a moisture "JJ^SX** ™ terial ^ T and *• 

and 50% RH for 3 days, each of the ^ rh for'3 days (i.e., samples afled «nde ^g 

; ^0 groups was ^«°£Zt' C and 50% RH (i.e., samples ^^^^SL ^eensam- 
other group was allowed to stenda »^ deter minethe difference ,n ,toa densrty ^and c 

samples were exposed and therma y » rence - in , og an d contrast ,nd,c «¥» ■ Jjj ^ roller ha ving 3^m 
p,es aged under different cond '^ v ^^ n such a mannerthat each sample wa . * graded wrth a r ^ 
0084] Abrasion «-fJ2^S^» ^ kPa and visually evaluated A Jeve 0 showmg " a ^ ^ 
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rior moisture resistance and abrasion resistance. 
5 Example 2 

. [0 086] Photothermographic materia, samples^ prepared W.**™* 

epre ented by formula (3) used as a binder was varied wrt h res ^^^^S^Z^^ 
su'chamannerth^ 

percentage varied from 70 to 99 A to prepare saponmea a poy y f a^butyral. Acetalization was 

were different in saponification value were- allowed to react w *;^*^^ t0 ^^ V toM , soluti0 n , 10% 
carried out in the following manner. Thus/ to an aqueous^ ( "S2d^? 0 SrV and was further allowed to react 
hydrochloric acid was added and butyl aldehy e , > ad ^^^J^a P^^P»^ were dried and 

:; s ^ s w,rL 

we^e evaluated similarly to Example 1 with respect.to performance. Results are shown ,,n Tabie.3. 
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[0087] As can be seen from the results, the use of silane compounds and butyrals relating. to this invention led to 
enhanced storage stability ancLabrasion resistance. , ... 

Example 3 

,„08S] Ptoxmmog**, ™»nal P-P™" *"» 
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a relatively high solids percent polyvinyl alcohol was acetali7ed to determine the molecular weight of the product. 
Acetalization percentage was determined from the difference in molecular weight between both products. 
[0089] The thus prepared samples were evaluated similarly to Example '1 . The samples-were further evaluated with 
respect to unevenness in ccvelopment. Thus ; a sample of 35x43 cm was fully exposed to a 81 0 nm laser so as to give 
a density of 1 .0.. develoood at 1 20° C for 8 sec, and visually evaluated on a viewing box with respect to unevenness 
in density, based on the level of no unevenness in density, due to coating being observed, graded as "5", a level 
acceptable in practical use. graded as "3" and the level of marked unevenness, graded as "1". Unevenness due to 
thermal development was excluded from the evaluation. Results are shown in Table-4. 



Table 4 



OdnifJItr 

No. 


lanp 

O I Id) I C; 

Compd 


Binder 


. Storage Stability 


Abrasion 
resistance 


Unevenness 


. Remark 




d 2 




* 


Difference 
in Fog 


Sensitivity 


301 


1 


86 


12 


1 


0 


0.018 


100 


5 


3 


inv. 


302 


1 


a e 
OC 


1 o 
» 




\ 




1 00 


5 


3 


Inv. 


303 


1 


86 


12 




2 


0.012 


100 


-5 


■ 3 


Inv. 


304 




86 


12 




5 


0.011 


100 


5 


4 


in v. 


305 




81 


12 




6 


0.011 


100 


.5 


4 


Inv. 


306 




79 


' 12 




B 


0.011 


100 


5 


5 


Inv. 


307 




67 


12 




20 


0.009 


100 


5 


5 


Inv. 


.308 




62 


12 




25 


0.009 


100 


5 


5 


Inv. 


309 




57 


12 




30 ' 


0.009 


100 


5 


5 


Inv. 


310 


3 


86 


12 


2 


1 


0.011 


100 


5 


3 


Inv. 


311 


3 


77 


12 


2 


10 


0.011 


100 


5 


4 


Inv. 


312 


3 


67 


12 


2 


20 


0.009 


100 


5 


5 


Inv. 


313 


3 


57 


12 


2 


30 


0.009 


100 


5 


5 


Inv. 


314 


5 


85 


12 


2 


10 


0.011 


100 


5 


4 


Inv. 


315 


5 


85 


12 


2 


20 


'0.009 


100 


5 


5 


Inv 



[0090] As can be seen from the results, the use of silane compounds and intermolecularly acetalized polymers led 
to photothermographic materials exhibiting superior storage stability and abrasion resistance, while unevenness in 
density was also improved. 



Example 4 

[0091] Photothermographic material samples were prepared similarly to Example 1 , provided that on a subbed sup- 
port the light sensitive layer-side was coated.by water-based coating using latexes and gelatin as a binder. Used as a 
binder for comparison was polyvinyl alcohol having a polymerzation degree of 500 and a saponification degree of 99% 
(also denoted as PVA*). The composition of the light sensitive layer side is shown below. Silane compounds used in 
respective layers were identical. The 1st to 4th layers were simultaneously coated at a coating speed of 200 m/min. 
and dried for 3 min. Light sensitive layer side composition 

1st Layer: Antihalation (AH) layer 

[0092] 



Binder: latex shown in Table 5 


1 .2 g/m 2 


Silane compound (Table 5) 


2.3x1 0" 4 mol/m 2 


Antihalation dye C2 


2x1 0' 5 mol/m 2 



23 



EP 1 136 877 A2 



2nd Layer: tight sensitive layer . _ coa ting.solution-of the 

X m ixed i with,alatex, S hownrin,T a ble5.. 



10 



15 



Binder-latex shown - in liable -5 
Silane compound (Table 5)- 

Sensitizing dye A2 
,Antifoggant i. r pyridinium^ydro- 
bromide^perbromide 
Antifoggant2,isothiazolone 



5.6 g/m 2 . 
2.2x10" 4 mol/m 2 
2 mg/m 2 

.0.3 mg/m 2 
1 .2 mg/m 2 ' 
120 mg/m 2 
3.3 mmol/m 2 



1 " _ T 1 1 9 n/m 2 - - • 
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Binder: iatex shown in Table 5 • - 
Silane compound (Table 5) 
4-Methylphthalic:acid 
Tetrachlorophthaiic acid " 
Tetrachlorophthalic acid anhydride - 

Colloidal silica 



1 .2~g/m 2 - 
2.3x1 0" 4 mol/m 2 
0.72 g/m 2 
0.22 g/m 2 
-0.5 -g/m 2 
0.2 g/m 2 . . 



30 



4th Layer: Protective layer 
[0095] 



35 



Piindertalkali-processed inert gelatin 


-1:2 g/m 2 ' " 
o 72 g/m 2 - 


Tetrachlorophthalic acid 
Tetrachlorophthalic acid anhydride . 

Silica mating agent (av. size 5 ^m) 


0.22; g/m 2 
0.5 g/m 2 
~o:5 g/m 2 
0.3 g/m 2 
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5 




10 

[0096] Samples were evaluated similarly to Example 1 . Results are shown in Table 5. 
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__ w pven in the water-based coating by the use of latexes, the 
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Example 5 

[0098] Photothermographic material samples were prepared similarly.to Sample No. 1 03 of Example 1 . Three layers 
were simultaneously coated using a vacuum extrusion coater, as shown in Fig. 2, in which coating solutionsof the 1st, 
2nd and 3rd layers of the light sensitive layer side were added into T 1? T 2 andT 3 , respectively to perform simultaneous 
multi-layer coating. Viscosity of each coating solution and the degree of reduced pressure in the reduced pressure 
chamber (i.e., the difference between atmospheric pressure and reduced pressure in the reduced pressure chamber 
expressed in hPa) were varied. A bulkhead was also provided in the reduced;pressure chamber and the shape, average 
diametenand opening area ratio of the penetration pores (i.e., percentage of total penetration pore area, based on the 
bulkhead area) were each varied, as shown in Table 6. The viscosity (expressed in mPa-s unit) was adjusted by varying 
the solids percentage of the coating solution and by mixing an intemnolexularly acetalized binder (as.shown in Sample 
Nos. 304 through 309 of Example 3). in the die, a stabilizing chamber to stabilize supply of the coating solutionfhaving 
circular section (i.e., spherical chamber) was employed. Coating was carried out at a coating speed of 100 m/min and 
driedf or 3 min. at a temperature of 40° C. The thus prepared samples were each cut to 35 x 43 cm, thermally developed 
and evaluated with respect to uniformity in coating. Thus, samples were fully exposed so as to give a density of 1 .0 
and developed. Densities of each of the developed samples were each measured at intervals of 5 mm and a standard 
deviation of density was determined. Uniformity in coating was evaluated based on the value of the standard deviation 
of density divided by an average density and multiplied by 1 00. A lower value indicates more uniform coating. Results 
thereof are shown in Table 6. 
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EXamP ' e 6 . . ^ in Examp i e 5 provided -.that addition vessels T 6 

Table 7 
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DUO ' ■ 

was produced and uniform coating was achieved. 
35 Example 7 ^ *u at tho ehaoe of the chamber 

are shown in Table 8. 
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Example 8 

[0104] Coating was 



carried out similarly to Experiment No. 702 in 



Example 7, provided that the central control mech- 
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anism was provided to control a means for controlling supply of a coating solution, a means for controlling the reduced 
pressure in the reduced pressure chamber, a means for controlling the rotation speed of the support-driving roll and 
a discharge treatment means. 

[0105] At the initial stage of coating with accelerating the coating speed from 0 to 100 m/min, it is the conventional 
5 case that the coating solution is supplied at a rate responsible for the coating speed of 100 m/min and when being 
stabilized, the coating solution is supplied to the support to perform coating. In this experiment, however coating could 
be started from the initial stage with supplying the coating solution from the die. The discharge treatment was conducted 
at a discharge of 8 W/min-m, the pressure reduction was conducted at a rate of 1 hPa/m and the total solution supply 
was conducted at a coating area of 100 cm/m. Coupling the supply of coating solutions, the level of the reduced 
10 pressure, the discharge treatment and the support-driving roll to the central control enabled coating even during the 
period until reached a constant coating speed. 

Example 9 

15 [0106] Coating was carried out similarly to Experiment No. 503 in Example 5, provided that the subbed support was 
replaced by a support which was subjected to a plasma treatment without being subbed and to a discharging treatment 
before and afterthe plasma treatment. The used charge neutralizer was (a) a blower-type discharger (KD-41 0, available 
from KASUGA DENKl Co., Ltd.), (b) a brush-type discharger (available from Achilles Nonspark Co.) and (c) a high 
density discharger (HDIS-400, available from KASUGA DENKl Co., Ltd.). Argon gas was employed as an inert gas in 

20 the plasma treatment. Thus, the plasma treatment was conducted with supplying argon at a rate 400 ml/min and oxygen 
at a rate of 2 ml/min. under the pressure of 400 Pa, using a microwave of Z AS GHz. Coatability was evaluated similarly 
to example 5. Results are shown in Table 9. 



Table 9 



30 



35 



Experiment No. 


Plasma Treatment 


Pre-discharging 


Post-discharging 


Coating uniformity 


Remark 


• 801 


No 


No 


No 


50 


Inv. 


802 


Yes 


No 


No 


20 


Inv. 


803 


Yes 


a 


a 


4 


Inv. 


804 


Yes 


b 


b 


3 


Inv. 


805 


Yes 


c 


c 


2 


Inv. 


806 


Yes 


No 


c 


8 


Inv. 


807 


Yes 


c 


No 


8 


Inv. 



[01 07] As can bo seen from theTabie, the plasma treatment in combination with the discharge treatment led to further 
enhanced coatability. 



Example 10 

[01 08] Photothermographic material samples were prepared similarly to Example 4, provided that the fol lowing layers 
were coated on the light sensitive layer side of the support by simultaneous five-layer coating method, in place of the 
simultaneous three-layer coating method employed in Example 5. Coating was done using a vertically falling type 
vacuum extrusion coater, as shown in Fig. 2 at a coating speed of 100 m/min and drying was done at a drying tem- 
perature of 40° C for a period of 2 min. 40 sec. A silane compound was added into addition vessel T 8 and T 9 so that 
the silane compound was mixed with the coating solution of the 3rd or 4th layer within 3 sec. The degree of the reduced 
pressure and the condition of the bulkhead were the same as in Experiment 504 in example 5 and the viscosity was 
adjusted by adjusting the solids percentage of the coating solution and using a thickening agent, poly(sodium sty- 
renesulfonate) having a weight-average molecular weight of 560,000. The used silane compounds, the viscosity of 
each layer, and evaluation of coatability and abrasion resistance are shown in Table 10. 
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1st Layer (1st adhesion layer) 
[0109] 



Vinylidene chloride itaconic acid copolymerlatex (99.9:0.1 .by weight%) molecular weight of 25000, 
2% solids 



.0.45 g/m 2 
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2nd Layer (AH layer) 
[0110] 



Vinylidene chloride acrylic acid copolymer latex (92.5:7.5 by weight%) 
Antihalation dye C2 



0.55 g/m 2 
2x1 0" 5 mol/m 2 



3rd Layer: Light-sensitive layer 

[0111] The following composition was dissolved or dispersed in aqueous solution to obtain a coating solution of the 
light sensitive layer. A mixture of silver halide and an organic silver salt in an amount of 1 .3 g/m 2 , as. a silver content 
was mixed with a latex shown below (40% solids). 





Sensitizing dye A2 


2 mg/m 2 




Antihalation dye C2 


1x10-5 mol/m 2 


25 


Antifoggant 1 , pyridinium hydrobromide pcrbromidc 


0.3 mg/m 2 


Antifoggant 2, isothiazolone 


1.2 mg/m? 




*- 

Antifoggant 3, 5-methylbenzotriazole 


120-mg/m 2 




Silane compound(Table 10) 


-,2.2x1 0- 4 mol/m 2 




Developer, 1 ! 1-bis(2-hydroxy-3,5-dimethyl phenyl)-3,5,5-trimethylhexane 


3.3 mmol/m 2 


30 


Styrene-butadiene copolymer (60:40 by weight%) 


5.6 g/m 2 



4th Layer: Interlayer 

[0112] The following composition was dissolved in methyl ethyl ketone, coated and dried: 



Binder: vinylidene chloride itaconic acid copolymer (99:1 % by weight) weightOaverage 

molecular weight 

Silane compound (Table 10) 

4-Methylphthalic acid 

Tetrachlorophthalic acid 

Tetrachlorophthalic acid anhydride 

Colloidal silica 



1.2. g/m 2 

2.3x1 0- 4 - mol/m 2 
0.72 g/m 2 
0.22 g/m 2 
0.5 g/m 2 
0.2 g/m 2 



5th Layer: Protective layer 
[0113] 



50 
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Binder:alkali-processed inert gelatin 


1 .2 g/m 2 


4-Methylphthalic acid 


0.72 g/m 2 


Tetrachlorophthalic acid 


0.22 g/m 2 


Tetrachlorophthalic acid anhydride 


0.5 g/m 2 


Silica mating agent (av. size 5 ^m) 


0.5 g/m 2 


hexamethylene diisocyanate 


0.3 g/m 2 


Perfiuorooctylsulfonamide sodium acetate salt 


0.02 g/m 2 
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[0114] As can be seen from the Table, it was proved that in simultaneous multi-layer coating by using a silane com- 
pounds and vacuum extrusion coater, enhanced abrasion resistance and superior uniformity in coating were achieved 
by maintaining viscosities of the 1st layer and light sensitive layer at 100 mPa-s or less and 100 mPa-s or more, 
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respectively. 
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Claims 

1. A photothermographic material comprising on a support light sensitive silver halide grains, an organic silver salt, 
a reducing agent and a binder wherein the photothermographic material comprises a silane compound represented 
by formula (1) or (2): ... 

formula (1) 
(R 1 0) m .Si-[(L 1 ) x R 2 ] n 



Eormula (2) 



R 7 



<R >q1 0 (R 5 ) q2 
(R"0) p1 -Si-L 2 -^-(Si— L 3 ) r1 -L 4 -^-:Si (OR 6 ) p2 



0 

■ * ■ 

wherein R1, R 2 , R3, R4 rs irs. R? and Represent each an alkyl group, an alkenyl group; an alkynyl group, an 
aryl group or a heterocyclic group; L 1 , L 2 , L 3 and L 4 represent each a bivalent linkage group; m and n are each an 
integer of 1 to 3, provided that m+n is 4;-ptand p2 are each an, integer of 1 .to, 3 and q1 and q2 are each 0, 1 or 
2, provided that pUql and p2+q2 are each 3; r1 and t are each 0 onan integer of 1 to lODO^and x is 0 or l", 

2. The photothermographic material of claim 1 , wherein in 'formula' (1) or (2) ,-atJeast one of R 1 and R 2 orat least one 
of R 3 , R 4 , R 5 , R6, R7 and-Riis a,ballastgroup-or an . adsorption-promoting group. 

3. The photothermographic material of -claim 1 , wherein the photothermographic material comprises a silane com- 
pound represented by formula (1). 

4. The photothermographic material of claim 3/wherein in fonrnula (1), R 2 is a ballast group or an adsorotion-promoting 
group. 

5. The photothermographic material of claim 1 , wherein the photothermographic material comprises a binder repre- 
sented by the following formula (3): 

formula (3) 




wherein R 9 and R 10 each represent an alkyl group, an alkenyl group, an aryl group or a heterocyclic group; d1 , d2 
and d3 represent a constitution ratio and d1 is 20 to 96% by weight, d2 is 1 to 40% by weight and.d3 is 0.1 to 60% 
by weight. 



11-V5077AO I ^ 
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The photothermographic material of claim 5. wherein the photothermographic material further comprises a binder 
represented by formula (4): 

formula (4) 




wherein R 9 , R 10 , d1 : d2 and d3 are the same as defined in formula (3), and d4 represents a percentage by weight 
of intermolecular acetal. 

The photothermographic material of claim 1 , wherein the photothermographic material comprises a light sensitive 
layer on the support, the light sensitive layer or a layer . adjacent to the light sensitive layer comprises a polymer 
latex comprising at least one monomer unit selected from the group consisting of styrene, butadiene, methyl meth- 
acrylate and vinylidene chloride. 
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FIG. 3 
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FIG. 4 a 




FIG. 4 b 



□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 


□ 



FIG. 4 c 



ooooooo 

ooooooo 
ooooooo 



39 



a*;-«4^ v ..w , » A- ^»:: : >^W^ V-.,, ^ ^v.-;^ ■ " • ..... . , : v 

. -'-^v^-V v- f v.. J , --WJ<-:- • -vMVV 'v I** ';.v ,{-,**• . ^ a- v : i • vy4f;& ;r .•■ 



. Li . -Ai*- Af l A 



.1" > ' H ■' * 




. ' . ■ . S ■ '* . ■ - " v.'-.v.i •■• • * i : ;r; ;W < ^.&V*'W»U'> • " ? J .^f^kf Vtk&£fs ■' ' •,; .: * -7^' ' * 7/-' ' > >- " 

• ... « • , v - : > • • •.' .v;v- r > ' • .v '■' * • ►;*.< ^vv'" - .• • ■ 



V ■■ v 

, ^u- ■ * 



• • ,* *j * ■*'* y 



(19) 




Europaisches Patentamt 
Europ an Patent Offic 
Office europeen des brevets 



(11) 



EP 1 136 877 A3 



(12) 



(88) Date of publication A3: 

23.04.2003 Bulletin 2003/17 

(43) Date of publication A2: 

26.09.2001 Bulletin 2001/39 

(21) Application number: 01302616.6 

(22) Date of filing: 21 .03.2001 



EUROPEAN PATENT APPLICATION 

(51) Int CI7: G03C 1/498 



(84) Designated Contracting States: 


• Nishiwaki, Shu 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Hino-shi, Tokyo 191 -851 1 (JP) 


1 MC NL PTSETR 


• Mitsuhashi, Tsuyoshi 


Designated Extension States: 


Hino-shi, Tokyo 191-8511 (JP) 


ALLTLVMKROSI 


• Takeyama, Toshihisa 




Hino,shi, Tokyo 191,8511 (JP) 


(30) Priority: 21.03.2000 JP 2000077904 


• Hasegawa, Takuji 


Hino-shi, Tokyo 191-8511 (JP) 


(71) Applicant: KONICA CORPORATION 




Tokyo (JP) 


(74) Representative: 


Ellis-Jones, Patrick George Armine 


(72) Inventors: 


J.A. KEMP & CO. 


• Habu, Takeshi 


14 South Square 


Hino-shi, Tokyo 191 -8511 (JP) 


Gray's inn 


London WC1R 5JJ (GB) 



(54) Photothermographic material 

(57) 1 . A photothermographic material is disclosed, comprising on a support light sensitive silver halide grains, an 
organic silver salt, a reducing agent and a binder, wherein the photothermographic material comprises a silane com- 
pound represented by the following formulas. 



(R 1 0) m — Si— [(L^Xln 



(R 4 ) 



q1 



(R 3 0) p1 -SI— La 




L3)rt 1_4- 



(R 5 ) 
-si 



q2 



(OR 6 ) 



pa 



CO 
< 

00 

CO 
CO 



LU 



Printed by Jouvc, 75001 PARIS (FR) 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

f P 01 30 2616 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lntCl.7) 



US 6 020 117 A (BAUER BT AL) 

1 February 2000 (2000-02-01) 

* column 1, line 5 - line 7 * 

* column 2, line 62 - column 3, line 11 * 

* column 6, line 32 - line 45 * 

* column 9, line 7 - line 25 * 

* examples, elements. B-D, F^N, P, Q * 

* claims 1,5,9,1042 * 

EP 0 672 544 A (EASTMAN KODAK COMPANY) 
20 Septernber l995 (1995-09-20) 

* page 2, line 3 - Tine 6 * 

* page 3, line "8 . - Tine 10 * 

* page 4, line 10 - line 39 * 

* page 12, line 4 - line 6 * 

* examples 11,13,14 * 

* claims 1,8,9 * 

EP 0 354 533 A (EASTMAN KODAK COMPANY) 
14 February 1990 (1990-62-14) 

* page 2, line 1 - Tine 5 * 

* page 2, line 19 - line 25 * 

* page 4, line 7 - line 25 * 

* exanip.le 4 * 

* claims 1-3 * 

US 4 108 665 A (GUTMAN AL) 
22 August 1978 (1978-08-22) 

* column 2, line 7 - Tine 12 * 

* example, fifth control emulsion * 

* claim 1 * 

-/-- 



1-4 



GD3C1/498 



1-4 



1-4 



TECHNICAL FIELDS 
SEARCHED {int,Ci.7) 



G03C 



1-4 



The present search report has been drawn up for all claims 



s 

8 
I 

6 

o 

a. 
w 



Place ot search 

MUNICH 



Dale ot completKOT of the search 

27 February 2003 



Exsmmr 



Binder, R 



CATEGORY OF CITED DOCUMENTS 

X : particLf lady relevant if taken alone 

Y : particularly relevant if combined with another 

document of the tome category 
A : technological background 
O : non-written diaobeure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent dooument, but pubfehed on, or 

after the filing date 
D : dooument cited tn (he application 
L : document cited for other reaeont 

& : member of the earn© patent ramify, oorreapondjng 
document 



2 



EP 1 136 877 A3 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 30 2616 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



US 5 -856 062 A (HOSHI) 

5 January 1999 (1999-01-05) 

* column 1, line 7 — line 12 

* column 2, line 1 - line 5 



* column 2, 1 ine 20 

* column 2, 1 ine 63 

* column 5, line 23 

* column 14, line 9 

* column 17, line 54 

* ^examples 2,11 * 

* -claims 1,4,5 * 



Tine 25 
column 3, line 35 * 
line 65 * 
line 26 * 
line 67 * 



Relevant 
to claim 



1-4 



The present search report has been drawn up for ail claims 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



TECHNICAL FIELDS 
SEARCHED (lnLCI.7) 



S 

8 
S 

in 



S 

u 

8 

UJ 



ot March 



MUNICH 



Date at completion of the search 

27 February 2003 



Examiner 



Binder, R 



CATEGORY OF CITED DOCUMENTS 

X : portion lorry relevant i token atone 

Y : particularly relevant t combined with another 

dooument of the tame category 
A : techno log toaJ background 
O : non-written disclosure 
P : intermediate dooument 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing dot* 
D : dooument otted in the application 
L : dooument cited lor other reasons 



a : member of the tame patent family, corresponding 
document 



3 



EP 1 136 877 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 01 30 2616 



This annex lista the patent family members. relating. to me patent documents citedin the above-mentioned European search report. 

Tha members are as contained in the European Patent Office EDPfile on . , 

The European Patent Officers tnmway Jiable.for these particulars which are merely- given for the purpose conformation. 

27-02-2003 



Patent document 
cited in search report 



Publication 
date 



Patent family 
rnember(B) 



Publication 
idate 



lie finpfil 1 7 


A 


01-02-2000 


EP 


0990947- Al 


05-04^2000 






JP 


2000112076 A 


21-04-2000 


EP 0672544 


A 


20-09-1995 


US 


5418128 A 


23-05-1995 






us 


Djyio*»y a 










us 


5422234 A 


06-06-1995 








0E 


69502323 Dl 


10-.06-1998 








DE 


69502323 T2 


24-12-1998 








EP 


0672544A1 


20-09-1995 








JP 


7319106 A 


08-12-1995 


EP 0354533 


A 


14-02-1990 


US 


4886739 A 


12-12-1989 






CA 


1335048 Al 


04-04-1995 








DE 


68923590 D.1 


31-08-1995 








EP 


0354533 Al 


14-02-1990 








JP 


2079039 A 


19-03-1990 


US - 4108665 


; A / 


22-08-1978 


DE 


2745048 Al 


13-04-1978 






FR 


2367301 Al 


05-05-1978 








G8 


1589750 A 


20-05-1981 








JP 


53046020 A 


25-04-1978 








JP 


61043701 B 


29-09-1986 


US 5856062 


A 


05-01-1999 


JP 


8286366 A 


01-11-1996 



Sj For more details about this annex see Official Journal of the European Patent Offioe, No. -12/82 



4 



